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.��� ,GHQWL¿FDWLRQ� RI� 0HWKFDWKLQRQH� LQ� 8ULQH� E\� *DV� &KURPDWRJUDSK\�0DVV�
Spectrometry (GC/MS) Using a One-Step Simultaneous Dispersive Liquid-Liquid 
Extraction (LLE)/Cyclohexanone Derivatization

Jennifer Leach*, 840 S 12th Street, Apt 7, Allentown, PA 18103; Thomas A. Brettell, PhD, Cedar Crest College, 100 College Drive, 
Allentown, PA 18104; and Brandi Skymba, 162 E Phillips Street, Coaldale, PA 18218

After attending this presentation, attendees will have a better understanding of how cyclohexanone can be used as a simultaneous 

H[WUDFWLRQ�DQG�GHULYDWL]LQJ�DJHQW�
7KLV� SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH� FRPPXQLW\� E\� SURYLGLQJ� D� VLPSOH� RQH�VWHS� GLVSHUVLYH� �//(��GHULYDWL]DWLRQ�

PHWKRG�XVLQJ�*&�06�WR�LGHQWLI\�PHWKFDWKLQRQH�LQ�XULQH�
Over the last decade, abuses of prescription and illegal drugs have caused serious problems in the United States.  Recently a 

QHZ�FODVV�RI�GUXJV��NQRZQ�DV�V\QWKHWLF�FDWKLQRQHV��KDV�VSUHDG�ZRUOGZLGH���7KHVH�V\QWKHWLF�FDWKLQRQHV�DUH�PDUNHWHG�DV�³EDWK�VDOWV�´�
³OHJDO�KLJK�GUXJV�´�DQG�³SODQW�IRRG�´� �6\QWKHWLF�FDWKLQRQHV�DUH�EHWD�NHWRQH�SKHQ\ODON\ODPLQH�GHULYDWLYHV�DQG�DUH�RIWHQ�WHUPHG�³EN�
DPSKHWDPLQHV´�IRU�WKH�EHWD�NHWRQH�PRLHW\���2QH�RI�WKH�V\QWKHWLF�FDWKLQRQHV�WKDW�KDV�EHHQ�DEXVHG�LOOHJDOO\�LV�PHWKFDWKLQRQH���&ULPH�
ODERUDWRULHV�DUH�LQ�QHHG�RI�PHWKRGV�WR�GHWHFW�DQG�LGHQWLI\�WKHVH�GUXJV�QRW�RQO\�LQ�VROLG�GRVDJH�IRUP�EXW�DOVR�LQ�ELRORJLFDO�ÀXLGV�VXFK�DV�
XULQH�IURP�VXVSHFWV�RI�GULYLQJ�XQGHU�WKH�LQÀXHQFH��

6N\PED�DQG�%UHWWHOO�KDYH�SUHYLRXVO\�LQYHVWLJDWHG�F\FORKH[DQRQH�DV�D�GHULYDWL]LQJ�UHDJHQW�IRU�FDWKLQRQHV�XVLQJ�*&�06�1  A method 

was developed using cyclohexanone to form the Schiff-base derivative, creating a more complicated mass spectrum and better separation 

RI�WKH�V\QWKHWLF�FDWKLQRQHV���7KLV�*&�06�PHWKRG�ZDV�GHYHORSHG�WR�VFUHHQ��LGHQWLI\��DQG�GLIIHUHQWLDWH����VLPLODU�FDWKLQRQH�FRPSRXQGV�
often present in illicit drug submissions to crime laboratories.  Primary and secondary amines will react with cyclohexanone via a Schiff-

base reaction to form two distinct, different types of derivatives.  Cyclohexanone forms an imine derivative with primary amines and 

HQDPLQH�GHULYDWLYHV�ZLWK�VHFRQGDU\�DPLQHV���7KH�PHWKRG�ZDV�IRXQG�WR�EH�UHSURGXFLEOH�DQG�FDQ�EH�XVHG�WR�VFUHHQ�XQNQRZQ�VDPSOHV�DQG�
identify multiple cathinones in one sample.

In this presentation, a method will be described which expands the role of the cyclohexanone to an extraction solvent as well as a 

GHULYDWL]LQJ�DJHQW���7KH�PHWKRG�XVHV����X/�RI�F\FORKH[DQRQH�DV�WKH�H[WUDFWLRQ�VROYHQW�LQ�D�RQH�VWHS�GLVSHUVLYH�//(�GHULYDWL]DWLRQ�LQ�
ZKLFK�PHWKFDWKLQRQH�FDQ�EH�GHWHFWHG�DQG�LGHQWL¿HG�IURP��P/�RI�XULQH�XVLQJ�*&�06�

,Q�WKLV�PHWKRG��WKH�*6�RYHQ�WHPSHUDWXUH�SDUDPHWHUV�ZHUH�VHW�ZLWK�DQ�LQLWLDO�WHPSHUDWXUH�RI�����&�ZKLFK�WKHQ�LQFUHDVHG����&�PLQ�
WR�����&���7KH�FROXPQ�XVHG�ZDV�D���P�[�����PP�[������P�SKHQ\OPHWK\OVLOLFRQH�FDSLOODU\�FROXPQ��5[L®��6LO�06��XVLQJ�KHOLXP�DV�D�
carrier gas with a linear gas velocity of 36cm/sec.  Cyclohexanone was used as the solvent and a sample volume of 1µL was injected in 

WKH�VSOLW�PRGH�ZLWK�D�VSOLW�UDWLR�RI��������$�UHWHQWLRQ�WLPH�RSWLPL]DWLRQ�VWXG\�SURYLGHG�WKH�PRVW�DGYDQWDJHRXV�VHSDUDWLRQ�FRQGLWLRQV�ZLWK�
methcathinone eluting with a retention time of 14.3 minutes using these conditions.

$�VLPSOH��RQH�VWHS�GLVSHUVLYH�//(�GHULYDWL]DWLRQ�PHWKRG�ZLOO�EH�SUHVHQWHG�WKDW�XVHV�F\FORKH[DQRQH�DV�WKH�H[WUDFWLRQ�VROYHQW�DQG�
*&�06�WR�LGHQWLI\�PHWKFDWKLQRQH�LQ�XULQH�
Reference:

1. %UDQGL�$��6N\PED��0�6�)�6���DQG�7KRPDV�$��%UHWWHOO��3K�'���³,QYHVWLJDWLRQ�,QWR�&\FORKH[DQRQH�DV�D�6FKLII�%DVH�'HULYDWL]LQJ�
$JHQW�IRU�WKH�'HWHFWLRQ�RI�&DWKLQRQHV�ZLWK�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\�´�$EVWUDFW��$�����3URFHHGLQJV�RI�WKH�
$PHULFDQ�$FDGHP\�RI�)RUHQVLF�6FLHQFHV����WK�$QQXDO�6FLHQWL¿F�0HHWLQJ��:DVKLQJWRQ��'&�������

Forensic Toxicology, Methcathinone, Dispersive LLE


